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angiographically proven normal/slow flow in normal epicardial
coronaries.
Background: The coronary slow flow phenomenon is an angio-
graphic finding characterized by delayed distal vessel opacifica-
tion in the absence of significant epicardial coronary disease. In
coronary slow flow, although there is no occlusive lesion in
epicardial coronary arteries, myocardial functions are shown to
be affected. . It is an important clinical entity because itmay be the
cause of angina at rest or during exercise, acute myocardial
infarction and hypertension. This study was designed to assess
left ventricular functions with the use of conventional, tissue
Doppler echocardiography, 2D strain of automated functional
imaging (AFI) in patients with coronary slow flow phenomenon
(CSFP) & normal flow and also this phenomenon to look for any
association of left ventricular function.
Methods: The study consisted of 30 patients with angiographically
diagnosed coronary slow flow phenomenon but otherwise normal
coronary arteries & 20 subjects with angiographically normal
coronary arteries constituted the control group. The corrected
TIMI frame count was obtained by dividing the number of frame
for the LAD by 1.7. Normal TIMI frame count and CTFC for the LAD
artery are 36 ± 3 and 21 ± 2, respectively. For LCx TIMI frame count
is 22 ± 4For the RCA, TIMI frame count is 20 ± 3.
Results: 30 patients had slow epicardial flow (patient group). 20
patients had normal epicardial coronaries (control group). Pa-
tients with coronary slow flow phenomenon had E, A reversal
(66±11cm/s vs 79±16cm/s, p<0.005), E/A (1.1±0.3 vs1.3±0.5,p<
0.01), but longer IVRT (91±8ms vs 70±4ms, p<0.001) as compared
to the control group. The overall global strain of myocardium
(-19±2.7 vs -20±2.8) is decreased in coronary slow flow phenom-
enon as compared to the control group. AFI method of strain
analysis shows significantly decreased myocardial strain in two
major segments of LAD group, i.e., basal anteroseptum (-17±4.2 &
-20.9±4.5, p<0.005) & mid anteroseptum (-17.9±5.0 & -23.1±4.4,
p<0.001) as compared to the control group (p<0.001. Also shows
significantly decreased myocardial strain in apico lateral segment
(-(-19.5±4.7 & -21.2± 4.9, p<0.02) which are mainly supplied by LCx
artery as compared to the control group.
Conclusions: The coronary slow flow phenomenon is associated
with myocardial function impairment, even though conventional
method of echocardiography shows normal left ventricular
function. Newer indices of echocardiography plays major role to
determine left ventricular myocardial function precisely & to
predict myocardial diseases & prognosis. Automated functional
imaging method of calculating myocardial strain to determine
coronary slow flow phenomenon is more reliable, non-invasive
echocardiographic technique to determine myocardial flow im-
pairment.
Echocardiographic evaluation in non-alcoholic
fatty liver disease in population in an industrial
hopsital.
A.K. Sarma
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Background: Due to the changing life style and better economic
status, Nonalcoholic fatty liver disease (NAFLD) has become a
major public health problem in the industrial population. As,
number of studies has linked Nonalcoholic fatty liver disease
(NAFLD) with various cardiovascular diseases like coronary heart
disease, we aimed at this study to investigate the association of
Echocardiographic abnormalities in individuals with NAFLD
(Group I) compared to individuals without NAFLD (Group II).
Methods: Seventy patients (age group 35 to 56 years) who were
diagnosed as NAFLD by Ultrasonography were selected for this
study. Apart from routine clinical, biochemistry, Ultrasonography
and ECG, Echo Doppler study was done in all the patients along
with 70 controls of similar age. Patients with known hypertension,
coronary heart disease, heart failure, diabetes and renal disease
were excluded from the study. Using M-mode Echocardiogrpahy,
morphological parameters and systolic time interval were deter-
mined. Doppler indices were thenmeasured. The maximum early
and late diastolic flow velocity (VE, VA), E/A ratio, LV mass and LV
end diastolic and end systolic measurements and LV ejection
fraction were estimated in all the groups.
Results: There was no difference in the parameters like LV systolic
function, LA or AO diameter, LV end diastolic and end systolic
diameters between the two groups. In the individuals of NAFLD
(Group eI), 60% of the individuals showed a reduction in early
diastolic filling (VE¼0.53 ± 0.06 m/sec vs 0.72 ± 0.04 m/sec; p <0.01)
as compared to only 15% in control Group-II. The E/A ratio 0.9 ±
0.15was seen in 66% in Group-I compared to 22% in Group II with p
<0.01. Similarly, the mean IVRT was 129 ± 23 msec in Group I
compared to mean IVRT of 78 ± 6 msec in Group II with p < 0.001.
The mean DT in the two Groups are 248 ± 27 ms vs 188 ± 8 ms
respectively with p <0.01. There was no difference in LV mass
between the two groups.
Conclusions: Even younger patients with NAFLD with normal LV
systolic function suffer from an impaired filling defects of LV
which serves as a marker of diastolic dysfunction. These changes
were more marked in individuals with higher stage of NAFLD.
Because of the sedentary life style and increased obesity coupled
with exposure to petroleum vapours inside the industry could be
the factors for higher prevalence of NAFLD and Echocadiographic
abnormality as detected in this group. Echo Doppler study with
measurement of LV systolic and diastolic parameters appears to
be a suitable investigation for evaluating the cardiac status of
people working in petroleum industry.
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Background: Patients with right ventricular infarction (RVI) in
Inferior Wall Myocardial Infarction (IWMI) continue to be at high
risk of complications when compared to patients without
involvement of right ventricle. The relationship between electro-
cardiographic (ECG) diagnosis of RVMI and right ventricle (RV)
dysfunction in echocardiogram is not linear. In this context, the
study is done to find out the incidence of RV dysfunction in pa-
tients with ECG diagnosis of Inferior and RV infarction.
Methods: The studywas conducted in the Dept of Cardiology Rajiv
Gandhi Govt General hospital during the period of June to July
2014. A total of 50 consecutive patients with First Acute IWMIwere
included in the study. All patients were thrombolysed with
streptokinase. Echocardiographic assesment of RV function was
done within 12 hrs of admission by a single operator. RV
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dysfunction by Echo was defined by TAPSE < 16mm and Peak
systolic velocity at tricuspid annulus < 10cm/sec. Out of 50 pa-
tients, 24 patients underwent coronary angiogram within one
week of their admission.
Results: In our study, out of 50 patients with IWMI 20 patients had
electrocardiographic evidence of RV infarction. Among the 20
patients, 14 were male and 6 were female with age group between
35 and 65 yrs of age. Echocardiographic evidence of RV dysfunc-
tion was present in 14 patients (Group 1) out of 20 patients with
electrocardiographic RV infarction, remaining 6 patients (Group 2)
had preserved RV function. 11 patients (7 in Group 1 and 4 in group
2 ) out of the 20 underwent coronary angiogram(CAG). CAG
revealed proximal RCA lesions in 6 patients, double vessel disease
in 1 patient (Group 1) and in Group 2, two patients had normal
coronaries and two had Proximal RCA lesion. This study suggests
that preserved RV function can occur despite evidence of RVMI in
ECG probably because of recanalisation of infarct related artery
(IRA) or collateralisation from left coronary artery
Conclusion: This study suggests 30% of patients can have pre-
seved RV function despite ECG evidence of RVMI in patients with
IWMI. Significant coronary artery lesion is comparatively less
common in patients with preserved RV function. This explains the
variable outcomes in patients with Inferior wall and RV infarction.
Comparative study of aortic velocity propagation
by colour M-Mode with carotid intima media
thickness as a non-invasive marker of
atherosclerosis
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Background: The major goal of cardiovascular care is to prevent
atherosclerosis related complications. Sclerotic changes are
difficult to measure unlike atherosis. Atherosclerosis leads to
increased arterial resistance and decrease the flow propagation
velocity within the arterial lumen. Till now there is no published
Indian study comparing Aortic Velocity Propagation (AVP) with
Carotid Intima Media Thickness (CIMT) in correlation with docu-
mented coronary artery disease (CAD). This study is to assess
aortic arterial stiffness using a novel transthoracic echocardio-
graphic method, colour M-mode derived propagation velocity of
descending thoracic aorta (AVP) and to predict it’s relation to
coronary and carotid atherosclerosis.
Methods: AVP and CIMTwere measured in 68 patients with newly
diagnosed CAD and 51 patients with normal coronary arteries on
coronary angiography. Patients with acute MI, renal failure,
aneurysm of aorta, valvular heart disease, severe LV dysfunction,
atrial fibrillation, poor echocardiographic image quality were
excluded.
Results: When compared to patients with normal coronaries,
those with significant CAD on coronary angiography had statis-
tically significant lower AVP (27.6 ± 4.8 cm/sec Vs 52.8 ± 9.6 cm/
sec, p<0.001) and higher CIMT (1.08 ± 0.03 mm Vs 0.76 ± 0.18 mm,
p<0.002) values. There was a significant negative correlation be-
tween AVP and CIMT(r ¼ -0.71, p<0.002).AVP also predicted the
quantity of coronary atherosclerotic burden as AVP had signifi-
cant negative correlation(r ¼ -0.64) with severity of CAD assessed
by QCA (AVP¼33±5.7 cm/sec in mild CAD Vs 29±3.4 cm/sec in
moderate CAD Vs 27.6 ± 4.8 cm/sec with significant CAD, p<0.03).
Conclusion: Transthoracic colour M-mode flow propagation ve-
locity of descending thoracic aorta (AVP) is an excellent bedside
tool to predict atherosclerotic burden and in futuremay emerge as
a guide to implement preventive therapy for cardiovascular dis-
ease.
Pulmonary hypertension in patients with chronic
liver disease undergoing transplant surgery and
role of Doppler echo and RHC
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Background: Elevated pulmonary artery pressure in patients with
chronic Liver disease could be due to many reasons like porto-
pulmonary hypertension, fluid overload, associated lung disease
or cardiac. Although the echo Doppler estimation of pulmonary
artery systolic pressure (PASP) was thought to be highly correlated
with right heart catheterization (RHC), many series found signif-
icant disparity. The aim of this study was to evaluate and also to
determine possible explanations for this disparity and also to
assess the incidence of POPH in patients with liver disease.
Methods: We retrospectively analyzed the patients with decom-
pensated chronic liver disease awaiting liver transplant who un-
derwent echocardiogram and right heart catheterization (RHC).
According to liver transplant evaluation protocol, patients with
PASP of >50mmhg by Doppler echo should undergo RHC. Between
January 2013 and June 2014, 100 patients underwent liver trans-
plant work up.
Results: We examined the relationship between screening echo-
cardiography and right heart catheterization. A prospective study
has been conducted among 19 chronic liver disease patients who
underwent Echocardiography to determine right ventricular sys-
tolic pressure (RVSP). Of 19 patients, 18 with RVSP> 50 mm Hg
underwent catheterization to measure mean pulmonary artery
pressure (MPAP), haemoglobin, PCWP, renal functions. By
assessing the etiology of chronic liver disease patients, ethanol
(42.1%) was the predominant, HCV contributed 21.1% and NASH
around 15.8%.Among these 84.2% were male and 15.8% were fe-
male. 15(78.9%) patients were having lesser systolic pressure in
right catheterization than Echocardiography and rest 4(21.1%)
were more than that.5 (26.3%) were having normal PCWP and 14
(73.7%) were having high PCWP. Hb values found to be lower in 13
(68.4%) cases and rest of themwere normal. Mean age of the group
is 52+ 9. Mean RVSP is 56.7+ 6.5 and mean PCWP is 21.2 +
8.03.There was no significant difference (p>0.05) in the etiological
profile of the patients between those who had lesser RV systolic
pressure in right catheter than ECHO and higher systolic pressure
in right catheter than ECHO. Bland-Altman analysis showed
concordance between echocardiography derived RVSP and cath-
eterization results. We found a positive correlation between
echocardiography RVSP and catheter based RVSP (r¼0.1, p>0.05)
but not a significant one because of the lesser group. Interestingly
we found a statistically significant difference (p¼0.001) in PCWP
between those who had lesser RV systolic pressure in right cath-
eter than ECHO and higher systolic pressure in right catheter than
ECHO. Etiology of Pulmonary hypertension was POPH (78%), fluid
overload (15%), and others (7%).
Conclusion: Right heart catheterization is necessary in patients
with Chronic Liver disease with elevated PA pressure by echo. It
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